Suppression of hematopoietic-progenitor-cell proliferation by ethanol and acetaldehyde.
The effects of alcohol on bone marrow are not well understood. We measured the influence of ethanol and its metabolite, acetaldehyde, on the in vitro proliferation of hematopoietic progenitor cells from mice and human beings. Colony formation by both early and late erythroid progenitor cells was suppressed by concentrations of ethanol (0.05 to 0.2 per cent) that are easily achieved in vivo. The corresponding suppressing concentration of acetaldehyde was 0.001 per cent. In contrast, suppression of granulocyte/macrophage progenitor cells required 3.0 per cent ethanol or 0.03 per cent acetaldehyde. Spleen colony formation by pluripotent stem cells was resistant to concentrations of ethanol and acetaldehyde that suppressed in vitro colony formation of committed myeloid and erythroid progenitor cells by 50 per cent. The suppression of both myeloid and erythroid colony formation was partially reversed by supplementing the cultures with folinic acid or pyridoxine. These data provide an explanation for the preferential suppression of erythropoiesis observed clinically in ethanol abuse. They also suggest that acetaldehyde has a role in ethanol-mediated bone-marrow suppression.